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Pabouass mporpamma  cocTapieHa Ha ~ OCHOBAaHHH  (DelEpalbHBIX  rOCY/1apCTBEHHBIX
00pa3oBaTesbHbIX CTaH/IapTOB OCHOBHBIX 00pa3oBaTe/IbHBIX MPOrPaMM BBICIIEr0 0OPa30BAHUS
NOJrOTOBKHM HAYYHO-TIEJIarori4eCcKuX KaJpoB B acupaHType 1o Hampasiaenuo 03.06.01 ®uszuka
H actpoHomMus, npoduis 01.04.07 Ou3uka KOHICHCHPOBAHHOTO COCTOSHHS.

1. HEJIb OCBOEHUA U CHUITIJIMHBbI
Lensimu ocBoenns mucuummnbl «@Pazosbie nepexoabl U (PazoBble COCTOAHHS B TBEPABIX TEIax»
ABIAIOTCS  (pOpMHpOBaHME Yy acmUpaHToOB, oOywaoommmes 1o npopumasm 01.04.07 dusuxa
KOHJ/ICHCHPOBAHHOTO COCTOSHHUSA, HAY4YHOr0 Kpyrosopa B (M3HKEe TBEpAOro Tejid, NOHUMAHHS
MEXaHH3MOB (a30BbIX MEPEXOJOB H NPUPO/bl (A30BBIX COCTOSHME pa3IMYHOTO THNA B
TBEP/OTEIbHBIX CUCTEMAX Pa3/IMYHOM pa3MEPHOCTH, YMCHUS IIPUMEHSTH 9TH 3HAHMS JUIsl CO3/IaHHA
M MCCJIEIOBaHHSI HOBBIX MaTEPHAIIOB, IEPCIIEKTUBHEIX B IIJIaHE IPAKTHYECKOTO IIPUMEHEHHS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE 0011
Hucuuniuna «®a3zoBble mepexoibl W (a3oBble COCTOSHUS B TBEPABIX TelaX» BXOJHT B
BAPHATHBHYIO 4YacThb y4eOHOro mjiaHa MNOArOTOBKM acnupantoB no mnpopummo 01.04.07 wu
Heo0X0/1MMa TIPH IOATOTOBKE BBINYCKHOH KBaIH(HUKALHOHHON paboThl aCIMPaHTa H MOATOTOBKE K
c/aue KaHJauIaTCKOro K3aMeHa.

O6yuenue Bejercst B GopMe ayTUTOPHBIX 3aHATHH H CAMOCTOATEILHON MOrOTOBKH.

B pesyabrare npoxoxaenus Kypca oOydeHHs 110 JaHHOW MPOrpaMme, aclMpaHT JOKEH OCBOHMTH
0a3oBble NPUHIMIBI (U3MKKM TBEPAOTO Tejla B pycie MpobieMaTHKH JiabopaTopuu (Tpymmel), e
paboTaeT ero Hay4HbIH PYKOBOJMTENb, M Iae OyIeT MHPOXOAMTh CAMOCTOSTENbHAs HaydHas
pabota acnupanta. M3yuenne janHON JMCHHIIMHBL ¥ crieun(HKa 04 OTAC/IBHBIX BOIIPOCOB
MOXKET BapbUPOBATHCS B 3aBHCHMOCTH OT HHJMBHIYaJbHOTO IUIaHA pabOThl AaclHpaHTa,
COTJIACOBAHHOI'O ¢ €ro Hay4yHbIM pPYKOBOJMTENIEM B MLEISIX ONTHMAIBHOTO COOTBETCTBHS
pellaeMbIM  3a/1auam.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUSA JUCLHUAIIJIMHBbI
IIpouece u3yuenus aucuumuimnbl «a3oBeie mepexobl U (a3oBble COCTOSHHS B TBEPABIX TEIaX»
HarpasJieH Ha (OpMUpOBaHHE CJIeIyIOIIMX KOMIIETeHLUI B cooTBeTcTBHM ¢ OOIT:

3.1. Ynueepcanonovle Komnemenuyuu:

- CIOCOOHOCTh K KPHTHYECKOMY AaHalM3y H OLEHKE COBPEMEHHBIX HAYYHBIX J{OCTHIKEHHIA,
FCHEPHPOBAHHIO HOBBIX HJICH IPH PEIIEHHM HCCIENOBATEIBCKHX H NPAKTHYECKHX 3a7ady, B TOM
YHCIIe B MEXKIUCHUIUTMHAPHBIX oOnacTsx (YK-1).

3.2. Obmenpodghpeccuonanbnole Komnemenuuu:

- CHOCOOHOCTh CAMOCTOSTEILHO OCYLIECTRIISTh HAYYHO-HCCIIEN0BATENLCKYIO JIEATEILHOCTD B
COOTBETCTBYIOUIEH NpodeccHoHanbHON 001aCTH ¢ HCIIOIB30BAHUEM COBPEMEHHBIX METOIOB
MCCIIE/I0BaHKs U HHPOPMALMOHHO-KOMMYHUKAIIHOHHBIX TexHoJoruii (OITK-1).

3.3. llpogheccuonanvrsvie Komnemenyuu:

- CIIOCOOHOCTH MIAHMPOBATh H OPTAaHH30BLIBATH PAbOTY, HAIPABIEHHYIO Ha pa3paboTKy
9KCHEPUMEHTAILHBIX METOIOB H3YYEHHUs (PU3MYECKHUX CBOMCTB H CO3aHHE (PHU3HMYECKUX OCHOB
TNPOMBIIUICHHON TEXHOJIOTHH T10J1yY€HHsl MaTEPHAIOB ¢ Onpe/eeHHbIMH cBoiicTBamu (ITK-1);

- CIIOCOOHOCTD K TEOPETHYECKOMY H 9KCHEPHMEHTATEHOMY H3YYEHHIO (PU3HUYECKHX CBOMCTB
PasIMYHBIX KOHACHCHPOBAHHBIX CPEJl, HCCIICIOBAHUIO BO3ACHCTBUS PA3IMUHBIX BHIOB H3JIyYEHHH,
ApyruX BHEUIHUX BO3JCHCTBHH HA PUPOAY U3MEHEHUH (PU3MYECKUX CBONCTB KOHICHCHPOBAHHBIX
Berects ([1K-2);

- CIIOCOOHOCTE K pa3paboTKe MaTeMaTHYECKHX MOENeil MoCTpoeHus (PM3NIeCKUX MOJIe/ el 1
MPOrHO3HPOBAHUIO U3MEHEHUS (PU3MUYECKUX CBOHCTB KOH/IEHCHPOBAHHLIX BEIIECTB B 3aBHCHMOCTH
OT BHEINHMX yCIoBHI uX HaxoxaeHus (I1K-3);

- CIIOCOOHOCTE MOJIy4aTh, 06pabaThiBaTh, AHATH3HPOBATh M CHCTEMATH3MPOBAThH HAYTHO-
TEXHHYECKYHO HH(bOpMaLlI/IIO IO TEMEC HCCJICIOBAHM A, BbIGHpaTb H 060CHOBbIBaTb MCTOAHKH H
CpeICTBa peIleHHs TOCTaBIeHHbIX 3a1a4 ([TK-4).
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B pesynbrare 0cBOEHHs AUCUMILIMHBI ACHHMPAHT JIOJDKEH JIEMOHCTPUPOBATH M HMPHMEHSATH
yri1yOJIeHHbIE 3HAaHUS B IPOQECCHOHATIBHOM JIeSTETLHOCTH.

CTPYKTYPA U COAEPKAHUE JUCIHHUITJIMHBI:
o011as Tpy10eMKOCTh AUCIHILUIMHbI COCTABISET 2 3a4eTHBIE eMHUIBI (72 daca).

4.1. Odvem OuCUURTUHBL U KOTUHECHBO YHEOHBLX 4AC08:

Buz yueOHoilt paboTsl TpynoemkocTs
(B yacax)

AYAUTOPHBIE 3aHATHS 26
Jlexuuu 24
CemHHapbI .
JlabopaTopHblie 3aHsTHsI -
Hpyrue Buzbl yaeOHO#H paboThl (3a4eT 110 TeMaM Kypca) 2

Bueay tnTOpHBIE 3aHATHS 46
CamocTtosrensnas paboTta acnupanTa 46

HUTOT'O 72

Bua uToroBoro KOHTpoOJIs 3a4er

4.2. Cmpykmypa oucuuniunoi

No Bunpr yueOnoit paGothl, BKmOYas camo-
n/n |Tema CTOATCIIEHYIO paboTy, H TPYyJOEMKOCTh (B
YJacax)
Jlex CEM JIab CP
1 Bsenenue. OCHOBHBIE TOHATHS M |2 3
onpeae/IeHuUs.
2 |DeHOMEHONIOrHYeCKUe XapaKTEPUCTHKH | 2 3
nporecca Ga3zoBoro nepexoa.
3 [Teopus Jlannmay ¢azoBsix nepexonos II | 4 8
oJ1a.
4 |OunykTyauuu napamerpa rnopsaka npu | 2 -+
(a30BOM Iepexojie BTOPOro poja.
Kputuyeckue sBIeHHUsL.
5  |CTpyKTypHBIE M CerHeTOIeKTprYecKue | 4 8
(dasoBble  mepexonsl W (ha3oBbIe
COCTOSIHUSL.
6  MaruTHsble da3oBsIe TEPEXo/Ibl 2 4
7 |PeppouKH U MYJILTH(EPPOUKH 2 4
8  |PazoBeIii nepexol B CBEPXIpoBoadiIee | 2 4
COCTOSIHUE
9  |MapteHcHTHBIE (ha30BbIe IPEeBpaIleHHus. | 2 4
10 [[IpumeHeHME B yCTPOMCTBAX MHKpO- 1 | 2 4
HAHOXJIEKTPOHUKH CBOHCTB TBEPABIX
TeJl, 00YCIIOBIEHHBIX (hPa30BLIMU
MpeBpaIEHUsIMA H yIIpaBIeHHEM
(ha30BBIMH COCTOSHUSMH.
11 | 3aget 2
HUTOTI'O 24 2 46

5. COAEPX)KAHUME PA3AEJIOB (TEM) JUCIHIMITJIMHBI
5.1. Cooepacanue ayoumopnsix 3anamuii

Tema I — Beenenne. OCHOBHBIE MOHSTHS H OIIPE/ICJIEHHS.
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(nexyuu - 2 yacay)

O6mue noustus u onpenenenus. ®aser pemectna. Pasosle nepexosl nepsoro (1) u Broporo (11)
pona. Pa3oBble MEPEXOJbl THIIA NOPAIOK-OECIOPANOK M THNA CMElIeHHs. J[HCTOPCHOHHbBIE W
PEKOHCTPYKTHBHBIE (hazoBble mepexojbl. CIOHTAHHBIE H WHAYIHPOBAHHBIE (HA30BBIE MEPexXO/IbL.
IIpumepsr dasoseix nepexonos. Ilapamerp nopsika. ®azosas auarpamma. Obiee onpeneneHue
KPUTHYECKUX ABJICHUN. KpuTHYECKHE TOYKH.

(CP - 3 uaca)

Tema 2 — deHOMEHOJIOTHYECKHE XapaKTePUCTHKH poliecca (pazoBoro nepexoa.

(rexkyuu - 2 waca)

DyHKUMS pacrpeleNends COCTOSHMI KBasH3aMKHYTOH moacuctembl. Teopema JImyBuos.
MukpokaHOHHYECKOE paclipe/ie/leHHe B KJIACCHYECKO# W KBAHTOBOH cTaTtHcTHKE. CTaTHCTHYECKOE
OIpeJieJIeHHe SHTPOIMKM U €€ BhIpaXKeHHME uepe3 (YHKUHIO pacrpejesieHus cocTosHui. Ckayox
SHTponuH 1pu (asosom nepexoze. Onpenenenne Temueparypsl (asooro mepexoma. Cpeamue
3HAYCHHs TEPMOJMHAMUYCCKUX BejauuuH. Jlapnenue. PaBeHCTBO TeMieparyp M JaBlieHHil
Kontakrupytommx ¢as. Temnmora dasoBoro mnepexoma. TepmogunamMuueckMe HepaBeHCTBA.
TeruoBast  gynkuus. Cpobonmas dHepruss W ee IOBeAeHHEe 0pH  (a3oBOM  TIepexoje.
Tepmonunamuyeckuii norenuman. CooTHOIIEHHS MEXy NPOM3BOAHBIMH TEPMOJAHHAMHYCCKHX
BenruMH. XumnoreHuuai. Pacnpenenenune I'n6oc¢a.

(CP - 3 uacos)

Tema 3 — Teopus Jlannay dazossix nepexoos II poja.

(nexkyuu - 4 waca)

Da3oBbIi 11EPEXO/l, KaK M3MEHEHHE CHMMETPHH. DJIEMEHTHI TEOPHH CHMMETPHH KPHCTAILIOB.
Onpepenenne rpynnel cuMMeTpuu. ToudedHble M NPOCTPAHCTBEHHBIE TPYNIBI CHMMETPHH.
HenpusoauMele npencrasnenus rpynn cumMetpud. OCHOBHBIE TONOKeHHst Teopuu Jlamjay.
Tepmoymnamuvecknii  norenuman Kak  QyHKIHOHan — (GYHKIHMH IUIOTHOCTH  KpHCTaUIa.
Omnpenenenue napamerpa NOpsAIKa. Cummerpus K03 hUITHEHTOB pasioKeHus
TEPMOJMHAMHMYECKOr0 MOTEHIIHAJIA T10 CTENEHAM IapaMeTpa nopsaka. ®asossie nepexosi Il poxa,
ONHCHIBAEMBIE  OJIHOKOMIIOHEHTHBIM  napaMerpoM  mnopsaka. Ckayek — TemIoeMKOCTH.
Temnepatyphasi 3aBMCMMOCTL IIapaMeTpa IOPSZKA M APYIMX MaKpOCKOMMYECKHX (DH3MUECKHX
XapakTepUCTHK KpucTaia npH (azoBeix nepexonax Il poma. BiusiHue BHemHero mnons Ha
¢azosriit nepexon. CunbHoe u cnaboe mosie. BoclpuUMYHBOCTS.

(CP - 8 uaca)

Tema 4 — OnykTyanuu napaMerpa nopsjka npu (GpasoBoM nepexoje BToporo poaa. Kpuruueckue
SIBJICHHSL.

(rexyuu - 2 yaca)

Duykryauuu napaMeTpa nopsaka mpd (azoBoM Iepexoje BTOporo poja. KoppensuuHoHHbI
paauyc. @ynkuus koppeasuuu. Yuer (uiykryanuii napamerpa mopsaka B Teopum Jlammay.
Obnacte npumennmocty Teopun Jlannay s daszosbix nepexozos 11 poxa. [lapamerp ['ums6ypra -
Jleantoka. Kputnueckue spnenusi. KpuTuueckie HHIACKCHI M COOTHOIIEHHS MEXKIY HHMH.
[lonsTe MacmTaOHOM MHBapMaHTHOCTH. M307MpPOBAHHBIC M KPUTHYECKHE TOUKHM HEIPEPLIBHOTO
(ha30BOro NMepexo1a; TPHKPUTHYECKAs TOYKA.

(CP - 4 uaca)

Tema 5 —~CTpyKTypHBIE H CETHETOIEKTPHUECKHE (Da30BbIe IEPEXO/bl U (Pa30BbIE COCTOSHUSL.
(rexyuu - 4 yacos)

Krnaccuukauus CerHeTOIEKTPHKOB  (COOCTBEHHbIE, HECOOCTBEHHBIC, ICEBAOCOOCTBEHHBIE),
OCHOBHbBIC XapaKTEPUCTHKH. AHTHCETHETOANeKTpHKH. [IpuHumn Kropu. [Ipormosuposanue
CErHETORIEKTPHYECKUX (ha30BBIX MEPEXOJOB M cHMMeTpHH (a3 Ha ocHoBe Teopuu Jlanaay u
npuniuna Kropu. Tlpadasa. Teopermueckoe onucanne aHoManuii (DU3MYECKHX CBOWCTB
CErHCTOICKTPUKOB Ha OCHOBe TeopuM Jlamjpay: crnoHTaHHas MOJSpU3aLus, AHUDJIEKTPHYECKas
NPOHHLAEMOCTb, HTPOIHS, TEIUIOEMKOCTh, 00BEMHAs CKHMAeMOCThb, TEIIOBOE pacIlipeHHeE.
BiusiHue ]€KTPUYECKOro MoNs Ha aHOMAIMM (DH3MYECKHX CBOMCTB CErHETO3/IEKTPUKOB.
Pentakcopsi. Bupryanbasie CErHETOMIEKTPUKHU. Wuaynuposannas IPUMECIMHU
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CerHeTOdIeKTpuYecKkas  (aza B  KBaHTOBBIX  MHapadieKkTpukax. JlOMeHHas  CTpyKTypa.
Bo3HukHOBeHHE OMEHOB NPH CErHETOIEKTPHYECKOM (azoBoM repexose. CTPYKTYpa JOMEHHO
crenkd. llpomeccsl nepexmodyeHus. J[MHAMHMKA CETHETOIEKTPHYECKAX (Ha3oBBIX I1€pPEXO0I0B.
HusnexTpuieckas mpoHUNaeMocTh M Msarkas moza. CoorHourenue Jlmmnana-Cakca-Termepa.
Cerneroanactuku. ®azosbie nepexosas! I poma, 6iauskue k nepexogam Il pona. TpukpuTHUecKas
TOYKa. CerneroanekTpuuecKkue TOHKHE [IEHKH. JledopmanmonHas UHXKEHEepUs
CETHETODJICKTPUYECKUX  TOHKHX  IUICHOK:  HH/YUMPOBaHHOE Je(opMalMsMH  BO3pACTaHHE
TEMIIEPATYPbI [IEPEX0/IA B M1APATEKTPUUIECKYIO (asy; (pazoBrie 1HarpaMmel ILIEHOK B KOOPIMHATAX
Ae(opmanms — TeMIeparypa; crelnupuIecKHe cerHeTodIeKTprudeckie (asbl, CTabHIH3HPOBAHHbIE
nedopMalUsIMU PELIeTKH.

(CP - 8 yaca)

Tema 6 — MarautHble (pa3oBbie MEPEXOIbI.
(rexkyuu - 2 waca)
CriontanHple W HMHIyIHPOBAaHHBIC MarHUTHbIE (asoBble nepexojbl. Da3oBbiC IEPexOibl B
(peppomarnetnxax, antudeppomarseTukax, (eppumarHeTHkax. [IpuGIMIKEHHE MOJIEKYISPHOIO
nosst. [lpumenenue teopun Jlanmay A1s MarHHTHBIX MepexooB. VIHAYIHPOBAHHBIE MATHUTHBIM
TI0JIEM OPHEHTAIlMOHHBIE MATHUTHBIE (ha30BbIe NIEPEXOIbI.
(CP - 4 uaca)

Tema 7 — ®eppouku U MyIbTH()EPPOUKH.
(nexkyuu - 2 yaca)
Onpeznenenne u  Kknaccudukanus (GeppoukoB (HOJHBIC (PEPPOMKH, YACTHYHBIE (DEPPOHKH,
Hedepporkn), IPUMEpBI (eppoUKOB. CerneromMarHeTHKH (MarHuTOdIEKTPUIECKHE
MyJIbTH(PEPPOUKH), MArHUTOAIEKTPUKH. COCYIECTBOBAHME CETHETO3IEKTPHYECTBA H MarHeTH3Ma
B 011HOGA3HBIX KpHCTaUiax ((peppuT BHCMYyTa, MaHTaHHThI, GOPAlMTHI U T.J.); TEPMOIMHAMHKA
MYJIbTH(QEPPOUKOB; MArHHTO3JIEKTpHUECKHE SPPEKTH AeHOPMALMOHHOTO TIPOMCXOAKICHUS B
KOMITO3UTHBIX Marepuaiax 1%} reTepOCTPYKTYpax; IpaKkTHYECKHe IpPUMEHEHHUS
MarHMTOIEKTPHYECKUX MYIBTH(HEPPOUKOB.
(CP - 4 uwaca)

Tema 8 — @a30BbIi TEpPexo/] B CBEPXIIPOBO/IAILEE COCTOSHHE.
(nexkyuu - 2 yaca)
OtkpbiTHE CBepXNPOBOAUMOCTH. KBanTOBaHME MarHuTHOro mnortoka. Dddextsl J[xo3edcoHa.
Oddexr Meiiccnepa. MarHuTHBIE CBOMCTBA CBEPXIPOBOJAHHMKOB IIEPBOTO M BTOPOTO pOJa.
TepMosunamMuKka CBEpXIPOBOJHHMKOB: KPHTHYECKOE TEPMOJMHAMUYECKOE MArHHTHOE TIOJIE.
OuTponus cBepxnpoBoanuka. Tennoemkocts u cBoGoaHast sHeprus. Teopus ['un36ypra - Jlanmay:
IJIOTHOCTH CBOOO/HOM HEpruu; ypasHenue I'musOypra - Jlangay; rpajienTHas MHBAPHAHTHOCTH;
JUIHHA KOTepeHTHOCTH; 3QdekT 6ausoctn. OcHoBuble nonoxenust BKIII. BeicokoTemneparyphas
CBEPXIIPOBOIHUMOCTb.
(CP - 4 yaca)

Tema 9 — MapreHcuTHbIE (a30BbIE MTPEBpAICHHUS.
(nexkyuu - 2 waca)
Omnpenenenne MapTeHCUTHOTO TIpeBpaiienus. ObpasoBaHue 3apo/ipliueii TBepaoi dasbl [IpusHaku
MapTEeHCHTHOTO NpeBpalleHus. BBIBOALI TEOPUH MApPTEHCUTHBIX MpeBpalieHuii. GaszoBblii nepexo
MeTann - moiynpoBojHuk (@IIMII) kax npuMep MapreHCHTHOro ()a30BOrO mpeBpalCHHS.
Onrtuyeckue  sBneHHs, compoBoxjaoumme @OIIMIT:  cKaukd  ONTHYECKMX  KOHCTAHT,
uHTeppepeHMonnbIE dPPEKTEI, cMATYeHHe KOMOMHAIMOHHBIX YacTOT. BHYTpPEHHss CTPYKTypa
NeTJIH TEMIIEPaTypHOrO THcTepe3nca. DYHKUUS paclpeleneHuss KOIPIUHTHBHBIX TEMIEPATyp.
OIIMII B Tonkux nnenkax. [Ipumenenus OITMIT.
(CP - 4 uaca)

Tema 10 - TlpumeHeHHME B YCTPOHCTBAX MMKPO- M HAHOBJEKTPOHHUKH CBOMCTB TBEPIBIX Tel,
00yCI0B/IEHHBIX (ha30BLIMU IIPEBPAILECHHSIMH H YIIPaBICHUEM (PA30BBIMH COCTOSHHUSIMH.
(nekyuu - 2 yaca)
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3anuck M cuuThIBaHWE HHpOpManuH. MOIyISTOPHI U APYrHe MarHHTO- H DIEKTPOOITHUYCCKUE
yerpoiictsa. Konjencaropst. [luponpuemuuks. [To3uctopsr. I'ubpuansie cTpykTyphl. Pe3nctnsHoe
epexIouenne. MeMpucTopsl.

(CP - 4 uvaca)
Tema 11 — 3aver (2 yaca)

5.2. Camocmoamensnan padoma acnupanma
CamocrositenbHas paboTa aclMpaHTa BKJIIOYAeT NMOBTOPEHHE JIEKIIMOHHOTO MaTepHaIa Mo Te-
MaM, YTCHHE PEKOMEH/IOBAHHOH JIMTEPATYphl M HAay4HOH MEPHOJMKH, A TaKKe H3ydyeHue

METOJIMUYECKHUX PEKOMeHIalui K paboTte B 1adopatopuu.

6. OIEHOYHBIE CPEJACTBA JJISI TEKYIIEIO KOHTPOJISA U TIPOMEKYTOYHON
ATTECTALIUHU
lens KoHTponss - noiaydeHue HHPOPMALMH O pe3ysbTaTaXx OOYYCHHS H CTENEHH MX
COOTBETCTBHUSA pe3yJibTaTaM 00yueHHsl.

6.1. Texkyuquit konmpo.o

Texymmii KoHTpoOJIL TpPOBOAMTCS exeHenenbHO. Kputepunm (OPMHPOBAHHS OLEHKH —
MOCEIAEeMOCTh 3aHATHH, AKTHBHOCTD CTYJIEHTOB Ha JIEKIIHAX, YPOBEHD MOATOTOBKH.

Texymas camocrosTenbHas paboTa aclMpaHTa HalpaBlIeHa Ha yrIyOleHHe M 3aKpelUieHHe
3HAHMH, U pa3BUTHE NPAKTHYECKUX YMEHHH.

6.2. Ammecmayusn
ArTecTauus nposoaurtcs B popme 3aueta. Kpurepuu (popMHpOBAHHSA OLEHKHM — YPOBEHb 3HAHHIA
NIPOiIEHHOM YacTH Kypca.

KOHTpOJ’leble BOMNPOCHI IJId aTTECTAllUH:

N KontponsHsie Bonpoch

1. | ®a3bl Bemecrsa. Mazosrlie nepexo sl nepeoro (I) u Broporo (II) poaa.
dazoBbie MNEPEXObI THUIIA HOpﬂﬂOK—6eCHOp5{ﬂOK H THIIA CMCIICHHUS.
JIMCTOPCHOHHEIE U PEKOHCTPYKTHBHBIE (ha30BBIE TIEPEXO/IBL.
CrioHTaHHBIE ¥ MHIyLHPOBaHHEIE (a3oBble nepexoabl. [Ipumepsl
(azoBbIx nepexooB. [Tapamerp nopsaxa.

2. | OyHKUMs pacnpeneIeH s COCTOSIHUM KBa3U3aMKHYTOM ITOCUCTEMBI.
MHUKpOKaHOHHUYECKOE pacipe/ieieHHe B KIIaCCHUECKON U KBAHTOBOM
CTATHUCTHKE.

3. | Onpenenenne rpynnsl cAMMeTpUH. TodeuHble H IPOCTPAHCTBEHHBIE
IpyNIbl cMMMETpuH. HenpruBoauMele npeacTaBieH s rpyin
CHMMETPHH.

4. | OcHoBuble nonoxenus teopun Jlanmay daszossix nepexonos Il poaa.
Onpenenenne napameTpa nopsi/ka. PasnoskeHue TepMOIHHAMHYECKOTO
MOTEHIHAJIa 110 CTEIEHsIM ITapaMeTpa MopsaKa.

5. | @azossle nepexossl I posa, onuceiBaeMBIe 0JTHOKOMIIOHEHTHBIM
napaMeTpoM ropsjka. Ckadek TeroeMKocTH. TemneparypHas
3aBHCHMOCTE ITapaMeTpa nopsjika npH ¢a3oBbix nepexonax Il poxa.

6. | Bausnue BHemnero moist Ha ¢as3oBeli nepexo/ Il poaa B pamkax
teopuu Jlannay. CunpHoe u cnaboe nojie. BocnpuuMuuBOCTS.

7. | Yuer dnykryanuii mapamerpa nopsaka B reopuu Jlangay. O6acts
IPUMEHUMOCTH TeopuH Jlanaay /uig (as3oBbix nepexonos Il pona.

8. | Kputnueckue snenus. OcHoBbl Teopun nonobus. Kputuueckue
HHJICKCBI.

9. | Cerneronnexrpudeckue (hazoBble Mepexobl U3 LHEHTPOCHMMETPHYHOIL

IpyHIIBI %n —
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10. | ®a3zosble nepexoasl ¢ BOSHHKHOBEHHEM CIIOHTAHHOH TOJIAPH3AIHH B
KpUCTaJllIe KyOUYEeCKOTro Kaacca m3m .
11. | AHOMaIuM TETUIOBBIX H AJIEKTPHYECKUX CBOHCTB IIPH COOCTBEHHBIX
CErHETOIIEKTPHYECKUX (Pa30BBIX Mmepexo1ax (0IHOKOMIOHEHTHBIH
napaMeTp NopsiiKa), BIUSHUE JIEKTPUYECKOro Mo,
12. | ®azosbie nepexosl I posia, 6imskue K nepexonam Il pona.
13. | BupryanbHbie cerneTosnekTpuky. MHIynuposattas mpuMecsamMu
CETHETOIEKTPHYECKas (a3a B KBAHTOBBIX IAPAdJICKTPHKAX.
14. | JlepopmanonHas HHKEHEPHs CETHETOMIEKTPUUECKHX TOHKHX [JIEHOK.
15. | ®asosele nepexoasb! B peppomarneTurax. [Ipubmmkenne
MOJIEKYJISIpHOTO 1oJist. Teopus Jlannay.
16. | a3oBble nepexossl B aHTH(GeppomarteThkax. [Ipubmkerne
MOJIEKYJISIPHOTO TOJIS.
17. | ®asoBele nepexo/ibl B anTHeppoMarneTrkax. Teopus Jlanaay.
18. | MuayunpoBanHble MArHUTHBIM TI0JIEM OPHEHTAIIMOHHBIE MATHUTHEIE
(ha3oBbIE MEPEXO/IbI.
19. | Onpenenenue u knaccupukanus heppouxos. MynbTH(GEpPOHKH.
CocylecTBOBaHHE CErHETOIEKTPHYECTBA U MAarHETH3MA B
0JHO(a3HBIX KPUCTALIAX.
20. | Tepmomuuamuka MyIbTHGEPPOHKOB. [IpakTHUecKHEe TPUMEHEHHS
MarHUTO3JIEKTPHUECKHX MYJIbTH()EPPOUKOB
21. | CeepxnpoBomumMocTs. KBanToBaHHe MarHuTHOTO 1OTOKA. DB PEKTHI
Jixo3edcona, MeticcHepa. MarHuTHBIe CBOHCTBA CBEPXIIPOBOTHHKOB
IIEPBOrO U BTOPOI'0 pPoJia.
22. | Teopus I'nnzbypra — Jlangay juist CBEpXIIPOBOJIHHKOB: TIOTHOCTD
cB00OIHOM dHepruu; ypaBHeue ['uu3Gypra — Jlanjay.
23. | Ocnosubie nonoxenust BKIII juist cBepXnpoBOAsLIMX METAILIOB.
24. | BeicokoTeMnepaTypHasi CBEPXIPOBOAUMOCTb.
25. | ®a30BbId NEPexo METAILT — HOJIYIPOBOJHUK, KaK IIPUMED
MapTEHCUTHOIO (h)a30BOTO MPEBPAIEHHSI.
26. | OnTryecKue SBJICHHS, COMPOBOXIAOLINE (a30BbIH MEPEX0/] METAILT —
I10JIyIIPOBOIHHUK.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'HHA
B nponecce 06yueHns npuMeHsIOTCS CIeAYIOIHE 00pa30BaTeILHBIE TEXHOIOTHH:
1. ConpoBox/ieHHe JIEKIMH ITOKa30M BH3YaIbHOTO MaTepHaIa;
2. Mcnonb3oBanue KOMIIBIOTEPHBIX MOJieNeil QH3UYECKHX IPOLECCOB B MOTYIIPOBOIHHKAX;
3. Beinonuenue yuebHO-HaydHBIX pabOT ¢ HCIIOJIB30BAHHEM COBPEMEHHOTO HAYYHOI'0
000pyI0BaHU .

8. YHEBHO-METO/JMYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIIUHBI
YueOuble, y4yeOHO-METOAMYECKHE U HHbIe OHOIHOTEYHO-HH(OPMALOHHBIE PECYPCHI 00ECTIeUH-
BAIOT y4eOHBIA MPOLECC M TapaHTHPYIOT BO3MOMKHOCTH KAYECTBEHHOTO OCBOGHHMS ACTIHPAHTOM
obpasosarensHoit nporpammbl. @THU um. A.®.Modde pacnonaraer obmmpHOil 6GHEIHOTEKOI,
BKJIFOYAKOIEH 00LIeHayYHYIO H CHCLHAIBHYIO JINTEPaTypYy.

9. JUTEPATYPA

Ocnoenaa numepamypa:
1. Jlannay JLJI. Teopernmueckas ¢usuka: YueG. mocobue: mns Byso. B 10 1. Tom V.

Crarucruueckas ¢uzuka. Yacrs 1/ JLJ. Jlangay, E.M. JInpmun - Mocksa: ®UIMATIIUT.. 2005
— 616 c. (w1 apyrue roaa).

2. Jlanpay JLJ. Teopernueckas ¢musuka: Yue6. mocobue: mms BysoB. B 10 1. Tom VIIL
OnexTpoauHamuka cromHbix cpex / JILJ. Jlanpay, E.M. Jludmurn - Mocksa: OUSMATIIAT..
2001 — 656 c. (umu apyrue roja).
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3. Tagantsev Alexander K. Domains in Ferroic Crystals and Thin Films / Alexander K. Tagantsev,
L. Eric Cross, Jan Fousek - Springer New York Dordrecht Heidelberg LondonSpringer
Science+Business Media, 2010, - 831 p.
4. CrpykoB b.A. ®usuueckHe OCHOBBI CETHETOWICKTPHHYECKHX SBJICHHH B Kpucramax: Yueo.
nocobue: s By3oB / B.A. Ctpykos, A.IL. Jlesaniox — M.: Hayka. ®u3zmatiut, 1995 — 304 .
5. bokos B.A. @u3uka MarueTHKORB: yueOHoe rocodue juis By30B / B.A. Bokos - Cankr-
IlerepOypr: - HeBckuii quanekt, 2002 r- 271 c.
6. Kanunukoc b.A. / B.A. Kanunukoc, A.B. Yerunos, C.A. Bapysaun / CllMH-BOJIHOBBIE
yCTpOHCTBa U 9X0-mporeccopsl. Mockra, Pajunorexuuka, 2013 r.
7. Kutrens Y. Beeaenue B pu3uky TBepaoro tena. Y4ebHoe pykoBoacTBo, 2-¢ u3a./ Y. Kurrens. —
2006. M. OO0 «MeauaCrapy.
8. llImunr B.B. Beenenue B puzuky cepxnpoBogaukos. M., Hayka, 2000.
9. 5. DneKTpoHHBIE M PYKONHCHBIC BAPHAHTHI KOHCTIEKTOB JIEKILMH TIperoaaBaTeeii.
Honoanumenvhaa rumepamypa
1. Mztomos 10.A., @a3oBele nepexo/ sl H cummerpusi Kpuctamios / 10.A. Msiomos, B.H.
CrlpomsiTHHKOB — MockBa: Haykka, 1984, - 247 c.
2. M. Jladinc, A. I'macc, CerHeTodIeKTpUKH U pojcTBEHHEIe Matepuanbl / M. Jlaitae, A. nac - M.:
Mup, 1981 — 736 c.
3. Cmosenckuii I'.A. ®usnka cernerosyiekTpuueckux seienuii / I.A. Cmonenckuii, B.A. Bokos,
B.A. Hcynos, H.H. Kpaiinuk, P.E. ITaceiakos, A.M. Cokonor, H.K. FOmmu — JI.: Hayka, 1985 —
396 c.
4. Tarammuckuii A.3. @nykryanuonHas Teopus pasosbix nepexonos / A.3. INarammnckuii, B.JL.
IToxposeknit — M.: Hayka, I'naBHast penakius (pu3iko-MaTeMaTHueckoi auteparypsl, 1982 — 382
g

10. TTPOT'PAMMHOE OBECIIEYEHUE

HoBrle nonynpoBoanukoBbie Matepuaisl. HanocTpykTypbl. XapakTepHCTHKH H CBOICTBA.

basa jaHHBIX pa3paboTaHa M HOIIEPXKHBAETCS CEKTOPOM  TEOPETHUESCKHX OCHOB

MHKPO3JIEKTPpOHUKH: http://www.matprop.ru/

11. HUHTEPHET-PECYPCBI
OteYecTBEHHbIE KYPHAIIBL:
Du3uKa TBEPIOTO Tea MEKTPOHHAS BepCHust; 10cTym ¢ 1992 1o TeKyrmii roj
Du3KKa U TEXHUKA TTOJTYTIPOBOAHUKOB 3JIEKTPOHHAS BEPCHS; aoctyn ¢ 1992 no tekyuuii
rojt
KOTD; snexrponnas Bepeust; gocryn ¢ 2001 no Tekymmii roj
[Tucema B KO T® snextponnas Bepeus; noctym ¢ 2008 mo TeKymit ro
Yenexu dusuueckux Hayk 31eKTpOHHas Bepcust; gocTyn ¢ 1988 no TEeKYUIHH roa
HMHocTpaHHble )KYPHATIBI:
1. Physical Review B (American Physical Society) snextponnas Bepcus; noctyn ¢ 1970 o
TEKYLIUH roji;
2 Physical Review Letters (American Physical Society) anekTpoHHas Bepcus; JOCTYII €
1958 no texyuuii romx;
3. Applied Physics A: Materials Science & Processing (Springer) moamucka ¢ 2013 roja
Central European Journal of Physics goctyn ¢ 2003 no Tekyuyuii rog
The European Physical Journal B Condensed Matter and Complex Systems
(Springer) nognucka c 2013 roza
6. [nternational Journal of Modern Physics B (World Scientific Publishing Company)
3JIEKTPOHHas Bepcus; goctyn ¢ 2003 no Tekymuii roj
7. Journal of Physics and Chemistry of Solids (Elsevier (Science Direct) 3JIEKTPOHHasd
Bepcu4; goctyn ¢ 1958 no 2009
8. Journal of Physics : Condensed Matter (UK Institute of Physics ) anekTpoHHas Bep-
cus; goctyn ¢ 1989 no tekyuiuii rog
! Nanotechnology (UK Institute of Physics) asekTponnas Bepcus; Aoctyn ¢ 1990 no
TeKylui rog
10.  Nature (Nature Publishing Group) a;siektponnas Bepcusi; goctyn ¢ 1997 no
TEeKYIHHI roj

Tt ik



11.

12,

13.

14.

15.

16.

iy

18.

19,

20.
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Nature Materials (Nature Publishing Group) anekTpoHHas Bepcus; goctyn ¢ 2002
no tekyuui rogNew Journal of Physics" (UK Institute of Physics) asekTpoHHas
Bepcusd; JocTtyn ¢ 1999 no Tekyuuii roj
Philosophical Magazine (Taylor & Francis Group) a;ieKTpoHHas BepcHsi; JOCTYII
1798 no Tekyiuu roz
Philosophical Magazine Letters (Taylor & Francis Group) ) aiekTpoHHasi Bepcus;
Aoctyn ¢ 1987 no Tekyiui roj
Physica B (Condensed Matter) Elsevier (Science Direct) asiekTpoHHas BepcHsi;
poctyn ¢ 1999 no Tekyuiuii rog
Physica E (Nanostructures) Elsevier (Science Direct) 3/iekTpoHHas BepCHsi; JOCTYII
€ 2003 no TekyuHi roj
Physica Status Solidi A (Wiley) anekTponHasi Bepcus; goctyn ¢ 1996 no Tekyumii
roj
Physica Status Solidi B (Wiley) anektporHasi Bepcus; goctyn ¢ 1996 no Tekyuiuii
roj
Physica Status Solidi C (Wiley) anekrponHas Bepcusi; goctyn ¢ 2003 1o TeKywiHii
roj
Physica Status Solidi RRL (Wiley) anektponHas Bepcus; focryn ¢ 2007 1o
TeKYIHH roj
Solid State Communications (Elsevier (Science Direct) ajiekTpoHHas BepcHsi; J0oCTyn
c1972 10 2010

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JHCLUILIMHDBI
QejepanbHOE  TOCYJAPCTBEHHOE  OIO/KETHOE  yupekJeHHe HayKd OH3MKO-TEeXHHUYCCKHMil
vHCTUTYT BM. A, ®. Hopdpe PAH pacnonaraer marepuanbHO-TEXHHYECKOH —6asoil,
COOTBETCTBYIOLICH CAaHMTApHO- TEXHHYECKHM HOpPMaM M 00ecIieuMBaromieil MpOBEIEeHHE BCEX
BUJIOB TEOPETHYECKOH U NPAKTHYECKOH N0IrOTOBKH, PEYCMOTPEHHOH yUeGHBIM IIIAHOM.

Haumenosanue 060pyoosanus s npoeedenus sanamuii no ducuuniune:

D B =

JlexuuoHHas ay THTOpHs

My nabTuMenuitHbIH IpoeKTop

[IepconanbHbIii KOMIBIOTEP

Jlaboparopus onTHYeCKHX SBICHAN B CErHETOMIEKTPHYSCKHX U MATHHTHBIX KpHCTaJLIax,
HMEIOLIAs COBPEMEHHOE O0OpYIOBAHWE JUIA MCC/ICNOBAHMs SIBJICHUH TIPH  (a30BBIX
IIEPEX0/IaX B CETHETOIEKTPHYECKUX H MarHUTHBIX MaTepHaax.

JIabopatopus KHHETMYECKHMX SBICHMH B TBEPIABIX TENAaX IPH HU3KUX TeMIeparypax,
HMCIOWIAs COBPEMEHHBIH KPHOMATHUTHBIH KOMILUIEKC M3MEpeHHs (M3MUECKHX CBOMCTB
KOHICHCHMPOBaHHBIX cpeJi PPMS-14, nossonsromuii obecneunts usmepenns husnyeckux
cBorcTtB B uHTepBane Temnepatyp (0.4-400)K u MarHuTHbIX mnoneit mo 14T B
KpYIJIOCyTO4HOM  peskume. O0Opy/loBaHHE MO3BOJAET OCYIIECTBAATh KOMILICKCHYIO
XapaKTCpU3alMio  JJICKTPUYECKHX,  CBEPXIPOBOJAIIMX,  MACHHTHBIX,  TEILIOBBIX,
TCPMOIJIEKTPHYECKHX CBOHCTB HOBBIX MAaTEpHAOB B PazIiuHOM (ha30oBOM COCTOSHHH M
KOMITO3HTHBIX CHCTEM JUIA CO3/IaHUS SJICMEHTOB 3JIEKTPOHHON U CEHCOPHOI TeXHUKH.
Jlabopatopust  ¢usHkM  BepponkoB, uMmelOmAs COBpeMeHHOE obopynoBaHue s
HCCIIE/I0BAHHS CBEPXOBICTPBIX MATHUTHBIX HHIYIHPOBAHHBIX (Da30BBIX IIPEBPAILECHHUIA.
JlaGopatopusi Qu3MKH CETHETODXNICKTPHYECTBA M MATHETH3Ma, MMEIOIAS COBPEMEHHOE
000pyOBaHHE JUIS HCCIEIOBAHMS AUIIEKTPHUECKHX XapaKTEPUCTHK TBEPABIX TeJl TpH
(ha3oBBIX Nepexoax B MMPOKOM JAMANa30He TEMIIEPATYP.

[porpamma paspaGotana BejtH.c., X.0.-M.H. E.B. Illaapunpiv, BeH.C., A.¢b.-mu. H.A.IlepuesbiM,
BEIL.H.C., I.¢.-M.H. [I.A.MapkoBHHBIM.




